The theme of this First Year Learning Community is investigating from a scientific perspective how a variety of well-known (and some not so well-known!) natural phenomena and technological devices "work." This cluster will facilitate the discovery of scientific explanations of real-world phenomena that naturally pique the curiosity of first-year students. Starting from interesting and familiar examples, questions will be formulated and answers developed based on scientific principles from the physical and biological sciences. In PHYSICS 1500, students will learn about how the laws of physics can explain numerous fascinating natural phenomena and how modern technological devices and instruments work. In BIOLOGY 1005, students will explore biological concepts and functions that explain how the human body works. In GEOLOGY 1003, students will learn how earthquakes and volcanoes work and the techniques involved in the study of these phenomena.
This cluster is designed to include three science courses: PHYSICS 1500, BIOLOGY 1005 and GEOLOGY 1003. This cluster will provide students with a foundation of how science works through applications seen in the real world. The laws of physics are taught through common devices and applications used in our everyday life. Geological phenomena are explained by covering the composition, structure and evolution of the Earth. How the human body works is covered by teaching students basic anatomy and physiology of humans. For example, students will be able to apply concepts of physical and mechanical processes work to how the skeletal-muscular system of the human body works and to how the Earth has been shaped and structured over time. Students will learn that biological systems obey many of the same physical laws that apply to physical and geological systems. An emphasis will be placed on science current events and how things work from a scientific point of view. Student-centered learning will be integrated by having collaborative projects and presentations where students figure out and explain to their classmates how particular natural or technological phenomena work.
Explain how each course in the proposed learning community will support student learning of each of the cluster's lower division general education area learning outcomes.
PHYSICS 1500 and GEOLOGY 1003 will satisfy Area B1 and B5 learning outcomes. Students in this cluster will demonstrate broad content knowledge in the physical sciences such as the nature and structure of matte, Earth's place in the Universe, and the conservation of energy and matter through multiple choice examinations and quizzes. BIOLOGY 1005 will satisfy Area B2 Life Science learning outcomes. On exams, students will demonstrate understanding of fundamental concepts in the life sciences through their abilities to depict the basis of cellular life, the primary structure of the human body, and how those structures work together to form the human body. Students will also write original research papers and make presentations to their fellow students concerning science current events from the viewpoint of "how things work." To evaluate how well we are meeting our learning outcomes, we will also have sets of embedded questions on exams. The results of these embedded questions will be tabulated and evaluated, independent of other exam questions.
1. Students will demonstrate broad science content knowledge in the physical sciences such as the nature and structure of matter, Earth's place in the Universe, or the conservation of energy and matter.
Students will learn the basic laws of physics by exploring real world examples. 2. Students will demonstrate the application of quantitative skills (such as statistics, mathematics and the interpretation of numerical graphical data) to physical science problems.
Students will do weekly problem sets that involve solving mathematical equations. For example, students will be expected to be able to use Newton's Laws to calculate the range of a rocket. These problem solving skills will be developed in lecture through extensive use of numerical examples. Students will also be expected to read and accurately interpret data presented in various graphical representations. Finally, an emphasis will be placed on estimating order of magnitude numbers to compare very large or small numbers.
3. Students will demonstrate a general understanding of the nature of science, the methods applied in scientific investigations, and the value of those methods in developing a rigorous understanding of the physical world. Students should be able to identify the difference between science and other fields of knowledge. Students should be able to distinguish science from pseudoscience.
We will use the scientific method to explore how different "things" work. New examples will be introduced by extensive use of in-class demonstrations. The class will be asked to initially comment on their observations and form a hypothesis. We will then discuss how these hypotheses could be tested. For several examples we will also look at the historical evolution of how we came to understand different phenomena (for example, nuclear energy), and discuss how this informs us about the scientific process. Students will have the opportunity, in both the lecture and laboratory sections, to interpret graphical data and perform simple numerical calculations. In this course, we will stress the connection between mathematics and science. It is important that students understand that science is a way of understanding the physical world around us and that we can achieve a deeper understanding through quantitative skills. As an example:
Application for General Education
If the speed of light is 299,792,458 meter/second and the Earth is 149,598,000,000 meters from the Sun, how long does it take for sunlight to reach the Earth?
(149,598,000,000 m)/(299,792,458 m/s) = 499 seconds This simple problem gives us the ability to gain a deeper appreciation of the Earth-Sun relationship through a very simple calculation. In addition, this problem reinforces mathematical skills (e.g., dimensional analysis, unit conversion) and science content such as the speed of light and the definition of the astronomical unit.
Students will have the opportunity to interpret graphical data that describe the physical world. In the figure, the thermal structure of the Earth's atmosphere is presented. Students will interpret graphical data in terms of mathematical relationships. As an example, students will recognize that the temperature of the stratosphere increases with altitude from these data. In addition, students will be able to explain that the temperature of the stratosphere increases with altitude due to the absorption of solar ultraviolet radiation by ozone molecules.
Students will demonstrate their understanding of this learning outcome through examinations, homework exercises, and/or web activities.
Physical Science and Science Elective (B1 & B3) Outcome 3
Students should be able to demonstrate a general understanding of the nature of science, the methods applied to scientific investigations, and the value of those methods in developing a rigorous understanding of the physical world. Students should be able to identify the difference between science and other fields of knowledge. Students should be able to distinguish science from pseudoscience. The content of this course includes some of the most important historical advances in the natural sciences such as our understanding of the heliocentric solar system, geologic time, evolution and plate tectonics. These examples (and others) will be used to demonstrate the nature of science, empiricism and experimentation. Through this course, students will begin to evaluate scientific data and claims. Lastly, the contrast between astronomy and astrology serves as an excellent example of the differences between science and pseudoscience.
Students will demonstrate their understanding of this learning outcome through examinations, homework exercises, web activities and/or a local fieldtrip.
Application for General Education Credit for Lower Division Life Science (Area B2)
Course title: "How Things Work: The Human Body" Course number: BIOL 1005
1. Students will demonstrate broad science content knowledge in the life sciences (such as cellular structure, the diversity and classification of life, or biological evolution) and be able to describe fundamental concepts in the life sciences that distinguish them from the physical sciences.
Please note: BIOL 1005 is already approved for B2 GE. These learning outcomes are provided for convenience of review.
Students will enter Biol 1005 in the winter quarter following an introduction to the physical nature of Planet Earth-from elements therein to elements thereon. Biol 1005 will focus on the organization of matter into a living form-the basic separation of the life sciences from the physical sciences. Conceptually students will understand "the cell" as the basic unit of a living form, that there is a genetic based uniformity of life on this planet, and that although the focus will be on human tissues, organs, organ systems, and integrative physiology of the organ systems, the conservation of these systems by evolutionary pressure will be an underlying theme.
2. Students will demonstrate the application of quantitative skills (such as statistics, mathematics, the interpretation of graphical data, etc.) to life science problems.
Much understanding of the biochemistry of human physiology comes from basic experimentation on so-called "model organisms." Thus, there will be emphasis on scientific methodologies, systematic observations and discussion of experiments on both humans and correlating model mammals that have been conducted by scientists to determine how the human body functions. Students will be asked to demonstrate understanding of these concepts in required research papers and reports. Students will be asked to demonstrate the application of quantitative skills, in the form of basic statistics to analyze experimental data for significance, mathematics, the interpretation of graphical data-as presented in lecture, and as reinforced in Blackboard, assignments, and examination.
Students will be able to understand and describe the scientific method of "hypothesis formulation," then appropriate experimental design to test alternative hypotheses, and then survey how data are analyzed to formulate a conclusion as to whether the hypothesis is most likely "correct," or most likely "incorrect." Students will also be able to understand that the nature of science can also discern "cause and effect" vs. "correlation." For example, "Smoking is an addiction" is on the surface merely an advertising claim. However, quantifying the terms of "addiction" might lead to a correlation of smoking and addiction, and ultimately through physiological experiments, individual compounds in cigarettes might be shown experimentally to be causative agents. 
Physics 1500 -How Things Work

Class Overview
This course aims to help you gain a deeper understanding of phenomena you see around you everyday. We will seek to uncover the underlying universal physical principles that govern how things behave in the world. We will study these physical principles by examining a variety of real world examples such as roller coasters, microwave ovens, cell phones, and radios.
Student Learning Outcomes
Students will:
(1) demonstrate broad knowledge of the basic laws of physics by exploring real world examples;
(2) demonstrate the ability to solve physical problems using mathematical reasoning, read and accurately interpret data presented in various graphical representations, and carry out orderof-magnitude estimates of physical effects; (3) use the scientific method to explore how different "things" work.
Course Requirements
 Homework: Homework is due at the beginning of class. Please do not email homework except for exceptional circumstances. Work turned in one class period late will receive a 25% deduction, and nothing will be accepted later. Homework question should be answered in complete sentences. Please type all of your responses. If mathematical calculations are required you may do these by hand.
Be sure to show all of your steps clearly. Half of your homework grade will be based on attempting the problem, the other half on correctness.
 Exams: We will have two in class, closed book, closed notes midterms and a cumulative final. The format of these exams will be primarily short answer questions. Make-up exams will only be offered in extenuating circumstances, when arrangements are made before the exam. You may be asked to provide documentation for your absence.
Grading
Your final grade will be weighted as follows:
Letter grades will be assigned based on a "curve". Last quarter the average grade was a B-, although this may vary depending on the class performance. You can guarantee your grade using the following scale: 90-100 is an A, 80-89 is a B, 70-79 is a C, and 60-69 is a D.
How do I get the grade I want? I would enjoy nothing more than giving everyone A's in the class. However to earn a top grade you must demonstrate that you have a good understanding of the topics in astronomy. While working towards the grade you want, consider the following:
We have an excellent textbook. Buy the book, and then get your money's worth by reading it. You should read through a chapter before we cover it in class.  Attendance: The topics we cover will be brand new to almost all of you. It is likely you will not get everything just by reading the book. Lecture is a chance for you to hear the material explained, ask questions, and discuss topics with your peers.  Don't procrastinate: Homework assignments will be challenging and should take several hours. Don't wait until the night before to start.  Ask questions: I am happy to take questions about homework, the material in the book, or science related news in lecture. I also have three hours of office hours a week. If you can not make the scheduled times, set up an appointment with me.  Study: The number one reason that students don't get the grade they want in this class is because they do not spend enough time outside of class studying. You should be spending 2-3 hours studying outside of class for every lecture period.
Class Etiquette
 Show up for class on time.
 Turn off your cell phone before class starts. Do not text message during class!  Try to stay awake, pay attention, and participate in class.  Be respectful of your fellow students. Learning Outcomes: 1. Know the basic anatomy and physiology of the major organ systems of the human body 2. Be able to distinguish between scientific evidence and un-established claims about health in media 3. Learn the human life cycle from infancy through reproduction and old age
Required texts: Belk and Borden 2009. Human Biology, Benjamin Cummings Publisher
Blackboard: Course information, including announcements, instructor information, changes and/or additions to the syllabus, and other relevant information will be posted on Blackboard, which can be accessed via the web using your NetID (see www.csueastbay.edu for information).
Grading:
 Midterms (90 points Exams: Please note the exam dates, as there are NO MAKE-UPS for exams. If you miss a midterm lecture exam, you will receive a zero for that exam. If you have a medical emergency on the date of the lecture exam, you must notify me before or ASAP after the exam is given and provide documentation explaining your absence within one week of the exam. In this situation, your remaining exam grades will be averaged for the total exam grade.
Participation: Participation will be determined by on-line discussions on Blackboard. Periodically, I will post a link to a popular media article for you to read, listen to, or watch. You must participate in the online discussion of this article. I will keep a tally of points for your participation (which will be based on both quality and quantity of your posts). Once you reach 10 points, you will have full credit. I recommend that you participate early and often. Participation must be your own work. Plagarism is easily detected with a simple cut-and-paste search to Google, and will be grounds for a charge of academic misconduct.
TENTATIVE LECTURE SCHEDULE -BIOL 1005
Week: Topic Readings 
NO Final Exam
Please be considerate of other members of the class and turn off any electronic devices (i.e., cell phones, pagers, etc.) before entering class. Using cell phones or pagers during quizzes or exams is forbidden. Any form of academic dishonesty, including cheating, copying, plagiarism, etc., will result in failure of the course and placement of a letter of reprimand in your academic record -just don't do it! I will post a copy of the university academic misconduct policy on Blackboard. You are responsible for knowing and understanding it. Additional course materials will be available through the course webpage -students are required to regularly access Blackboard, other web resources and their university email accounts.
GEOLOGY 1003 -HOW EARTH SYSTEMS WORK
Course Description
This course was developed to give a broad introduction to the Earth system approach to understanding our planet and its place in the solar system. We will examine Earth's place in the universe, and how Earth's systems (the atmosphere, lithosphere and hydrosphere) work. In addition, the content of this course is aligned with the California Science Content Standards for the preparation of K-12 teachers of science.
Course Requirements
The format of this course consists of lectures, tests, homework (due about every week) and other assignments, and structured in-class discussion -thus, ATTENDANCE IS REQUIRED! Students are responsible for completing assigned readings before each class. Homework assignments will be posted for you to download on Blackboard. It will be in Microsoft Word format (either PC or Apple version). You will answer/work on the .docx file, then upload the file back onto Blackboard; I'll grade the assignment online. Please be aware that if you use a word processing software other than Word, I may not be able to open/read the file, in which case you will not get credit. If you have any questions, or encountered problems downloading/uploading assignments, let me know.
Grading Policy
Grades for this class will be determined based upon the following assignments: Attendance 5% Homework/Classwork 15% One of two Mid-Term Examinations 40% Final Examination (comprehensive) 40%
During examinations, I do not allow electronic devices such as dictionaries, translators or radios. Nor are you allowed to have hoods or hats pulled over your ears during exams. Cheating during an exam will result in an immediate fail. Please note that in accordance with University policy, if you miss an examination, there will be no makeup.
Final grades are assigned according to the following scale: A = 100-90% B+ = 86-84% C+ = 76-74% D+ = 66-644% F = <57% A-= 89-87% B = 83-80% C = 73-70% D = 63-60% B-= 79-77% C-= 69-67% D-= 59-57% I do not have time to offer extra credit assignments as a means of improving your overall grade. However, I will drop the lower of your two mid-term grades.
Accessibility Services
Please let me know if: 1) you need handouts or other printed materials in alternate or accessible formats because of a documented (with SDRC) disability; 2) you need assistance in the event of an emergency evacuation; or 3) you feel that you are falling behind and/or not understanding the material. Students with disabilities who need additional accommodations should contact Accessibility Services.
Course Learning Outcomes
After taking this course, students should be able to demonstrate:
1. Broad content knowledge of the earth sciences (geology, astronomy, hydrology and meteorology), and how earth processes operate and interact with each other;
2. Application of quantitative skills (such as statistics, mathematics and the interpretation of numerical graphical data) to solve earth science problems such as seafloor spreading rates, earthquake epicenters and magnitudes, and atmospheric circulation patterns; and 3. General understanding of the nature of science, the methods applied in scientific investigations, and the value of those methods in developing a rigorous understanding of the physical world. Students should be able to identify the difference between science and other fields of knowledge. Students should be able to distinguish science from pseudoscience.
